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INTRODUCTION 
This report describes a study by the Virginia 
Institute of Marine Science (VIMS) on portions of the river 
bottom adjacent to the former site of the original James 
River Bridge near the Isle of Wight end. Comparisons are 
made of the results obtained in thi.s study (done in July 
and August 1977) with r2sults from a study done (in April 
1976) prior to the removal of the original bridge. 
1'he purposes of the two studies were: 1) to assess 
the impact (if any) of the bridge-removal activities; and 
2) to quantify the magnitude of oyster stocks and their 
economic value. 
The leased plots studied, acreages surveyed, number 
of stations and number of samples are shown in Table 1. The 
1977 study area on the upriver side of the bridge was the 
same as in 1976. On the downriver side the study area 
in 1977 extended to 1,000 feet from the downriver right-of-
way or 1,438 feet from the site where the removal of the 
original bridge took place. This limit was agreed on because 
it appeared doubtful that any impact could be detected beyond 
that distance. 
The basis for evaluating the impact of removal 
activities was the 1976 VIMS study which was described in a 
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report to the Department of Highways and Transportation in 
September 1976, and which was titled, "A Study of Leased 
Oyster Grounds Adjacent to the New and Old James River 
Bridges, Newport News, Virginia". 
The present study essentially repeated work done 
on leased bottoms near the bridge in 1976. Some data from 
the 1976 report are repeated here. The reader is referred 
to the above-mentioned report for the complete data for 
1976. 
The James River - A Brief Review 
The James River, where the study area is located, 
is the largest seed oyster producing region on the East 
Coast of the United States. Oysters set naturally here on 
areas of shelly bottom. In the 1976-77 season, seed pro-
duction from public grounds in the river was 420,403 bushels. 
The James River has undergone major changes in 
production over the years and there has been a drastic 
decline since 1960. This decline was part of a Bay-wide 
decline in nearly all high salinity regions (15 parts per 
thousand and over). The basic cause of this phenomenon was 
the oyster pathogen MSX which first appeared in the Bay 
in 1960 and killed millions of bushels of oysters in high 
salinity waters. The disease, however, did not cause mor-
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talities in mid to low salinities, but accompanying the 
decline in stock in the lower river there was a river-wide 
decline in spatfall. The area covered in the present study 
was subject to mortalities as high as 60% per year due to 
MSX in the early 1960's. 
Today MSX is still a major cause of mortality of 
seed oysters (originating from the James River seed area) 
if they are relaid in high salinity areas. Since about 
1970, however, there has been a gradual increase in the sur-
vival rates of oysters setting in the lower James. The 
reason for this increased survival is not fully understood. 
rt may be related to a decrease in the severity of MSX due 
to a succession of years of below average salinity, or an 
increase in the resistance to MSX of oysters setting in the 
area; possibly a combination of both factors is involved. 
A factor which has definitely favored a build-up 
of oyster populations in the study area is a decrease in 
numbers of oyster drills. Prior to 1972 drills killed many 
small oysters in the area near to and below the James River 
Bridge. In 1972 flood waters accompanying Tropical Storm 
Agnes killed drill populations in the study area. However, 
since 1972 populations of drills have been increasing. 
While the impact of MSX and drills may have 
declined in recent years Dermocystidium still remains as a 
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mortality producing factor in the lower James. This fungus 
may kill up to 20 - 30% of the oysters in localized areas in 
years when the salinity is above average. 
Whatever the cause(s), the result is clear; i.e., 
there has been a major increase in numbers of oysters on 
public bottoms in the lower James which began about 1970 or 
1971 so that by 1975 large populations of small (seed-size) 
oysters had developed on public rocks adjacent to the study 
area. Also, as shown by the 1976 study, oyster populations 
had increased to high levels on several of the private leases 
adjacent to the bridge. 
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METHODS USED IN EVALUATING IMPACT OF REMOVAL 
Locating Stations 
The corners of the leased tracts are marked for 
the study by personnel of the Virginia Marine Resources 
commission (VMRC). Stations where samples were collected 
were first located on charts of the area on west to east 
lines across each tract at regular intervals. Stations were 
designated by a system of letters and numbers (Figure 1). 
In the river, the stations were located with reference to 
the corner stakes established by VMRC and by using appropriate 
landmarks; a plastic line marked at 100-foot intervals was 
then used to measure distances. In general, stations were 
located on a rectangular grid system 250 x 150 yards so that 
two samples are taken in about 7 acres. In certain critical 
areas, the grids were 150 x 150 yards square, so that areas 
sampled ranged from 2 to 3 acres. 
sampling Bottom Substrate With Patent Tongs 
The bottom samples were obtained with a pair of 
heavy "patent tongs" which were raised and lowered by a power 
winch. These "tongs" equipped with teeth penetrated soft mud 
and hard shelly bottom to a depth of about 4 to 5 inches and 
brought to the surface everything over 1 inch in diameter in 
a section of bottom which was about 1.0 square yards in area. 
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At each station, 2.0 square yards were sampled by taking two 
grabs. After each grab, however, the boat was moved slightly 
so that the tongs did not fall twice in the same place. 
At each station, the following data were obtained: 
date, vegetation (if any), bottom type, volume of shell, 
number of living oysters, number of hard clams, and number 
of boxes (hinged but empty shells). This last parameter was 
useful in estimating mortality. Live oysters and any clams 
were measured. 
Using the area sampled by the tongs (1.0 square 
yard) and other data, we calculated mean numbers of oysters 
and shells per acre. Table 2 shows how these calculations 
were made. 
Data on oyster and shell density at all stations 
for 1977 and 1976 in terms of bushels per acre are shown in 
Figures 2 and 3. 
Determination of Bottom Topography 
Tracings of the bottom along pre-selected transects 
(Figure 4) were produced by a fathometer to determine the 
outline of the bottom. These fathometer records were compared 
to tracings made along the same transects in 1976 in an 
attempt to determine whether the bottom had been modified. 
Information from the fathometer was compared also to observa-
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tions made by a diver. The 1977 fathorneter study is summarized 
in this report; copies of the tracings appear in Appendix II. 
Examination of Bottom by Diver 
In 1977, as in 1976, a diver was towed over the 
bottom along pre-selected transects (Figure 5). He made 
observations about the shape and composition of the bottom 
and identified objects on the bottom. The diver reported his 
observations continuously via a telephone hook-up to personnel 
in the boat which was towing him. His conversation was 
recorded on tape for later transcription and summarization. 
The summaries of his observations for each transect are con-
tained in Appendix I. 
RESUL'rS 
In the following paragraphs data from the 1977 
study will be presented and compared to that obtained in 1976. 
I'n comparing data for the two surveys, it is emphasized that, 
while environmental variables for the period are fairly well 
known, harvesting activity is unknown. 
A total of 41 stations were sampled in 1976 and 
37 in 1977. Table 1 shows lessees, acres surveyed, number 
of stations occupied and number of samples taken for both years. 
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Lease of D. H. Lore and Sons 
This lease is located on the upriver side of the bridge 
(Figure 1). Patent tong sampling in 1976 indicated that oysters 
existed on this plot at an estimated density of 81 bushels per 
acre; in 1977 at the same stations it was 17 bushels per acre. 
While this decline is large, it probably represents harvesting 
effort. Our reason for this contention is that in 1976 box counts 
on the plots were 3% and in 1977 they were 15% (calculated from 
Table 3). This latter percentage accounts for only a fraction of 
the observed decline in the live oysters. 
Only 22% of the oysters were market size, and the 
remainder were classed as small. No 1976 or 1977 set was noted 
(Table 2). Estimated densities of shell recovered by the patent 
tongs were 78 bushels per acre in 1977 and 75 bushels per acre in 
1976 (Table 4) · 
On the right-of-way line the diver observed a bottom 
which varied from firm sand to soft mud. Shells and live oysters 
1 
were observed on the bottom along with clumps of sea grapes. 
Small bumps or hills (probably caused by invertebrates) were common. 
on this transect the diver encountered three blocks of concrete 
and clay balls2 which averaged about 4/yard2 . Two holes were seen; 
one was about 1-1/2 feet across. The second was about 3 feet deep 
and was part of a larger depression which was estimated to cover 
about 1/5 of an acre (Transect 1). 
lThe common Tunicate Molgula. 
2The clay balls varied from about baseball to softball size, 
3 to 4 inches in diameter (7 to 10 cm). 
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On a second transect 50 feet upriver and parallel to 
the bridge (Transect 2), the bottom varied from firm sand to 
soft mud. Clumps of live oysters and loose shell were seen on 
the bottom. Invertebrate burrows were common. Clay balls were 
seen on this transect, and the diver remarked that in one place 
the bottom was rough as if it had been worked over with tongs or 
a dredge. The diver, when questioned, said that the clay balls 
occurred at a density of about l/yard2 . A large hole similar to 
that observed on Transect 1 was observed here also. 
At 150 feet from the right-of-way (Transect 4) the 
bottom appeared normal for the area. It was all hard sand with 
invertebrate burrows and isolated clumps of live oysters with 
attached Molgula. One patch of live oysters about 40 feet wide 
was observed. 
At 200 feet away (Transect 5) the bottom appeared 
normal. That is, there were patches of sand alternating with 
mud. A few live oysters were seen. In one area a few clay balls 
(about l/yard2 ) were seen. 
The four transects parallel to the bridge indicated that 
on the inshore downriver side of Lore's lease adjacent to the 
right-of-way there was a shallow depression about 1/5 acre in 
size. on the inshore side it began as a sharp drop-off (3 feet) 
and then tapered upward for about 110 feet to a normal bottom. 
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Three additional transects were made at right angles to 
the right-of-way (Transects P, P-Q and Q). Over most of the area 
the bottom was normal with scattered live oysters, shells and 
clumps of mussels and Molgula. The bottom varied from soft mud 
to sand. At the beginning of each of these three transects, close 
to the right-of-way, the bottom was normal except for one small 
area described by the diver as looking as if it had been worked 
by tongs. 
Fathometer recordings corroborate the diver's observa-
tions that the outline of the bottom is mostly flat (Appendix II, 
Transects P, P-Q, Q, 1 and 3). The traces revealed the 1/5-acre 
depression near the inshore corner of this plot near the right-of-
way. When the fathometer was run parallel to and 75 feet from 
the right-of-way it revealed an almost flat bottom near the inshore 
corner. Fathometer records in 1976 indicated a flat bottom along 
the right-of-way line where the large depression was observed in 
1977. 
In summary, a normal bottom was reported on Lore's lease 
except for one 1/5-acre depression and the occurrence of clay 
balls which varied from 7.0 to 10 cm in diameter. The clay balls 
occurred at a density of about 4/yard2 along the right-of-way and 
l/yard2 or less out to about 150 feet. The diver observed that 
the clay balls had not modified the bottom or covered existing 
live oysters to any significant degree. 
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Lease of J. G. Stoup 
This small lease is adjacent to the right-of-way 
on the upriver side (Figure 1). 
Patent tong sampling in 1977 indicated an almost 
complete lack of oysters on this lease. An estimated density 
of 4 bushels per acre was calculated for this four-acre lease, 
but this was based on the finding of only one oyster (Tables 
5 and 6). This suggests no change since 1972 when no oysters 
were found. (Comparison is made with 1972 data - see report 
to VDH&T of December 1972 entitled "Survey of Leased Oyster 
Grounds Adjacent to the James River Bridge at Newport News, 
Virginia"; data for 1976 are not available because lessee did 
not give permission for sampling.) 
The almost complete absence of shell material in 
1972 and in 1977 indicates that the plot has not been used 
during the past few years to any extent for oyster culture. 
Observations by the diver over several transects 
indicate that oysters and shells were scattered and very 
scarce. The diver reported a flat, hard sand bottom (Appendix 
I, Transects Y, Y', Y", 1 and 4). Its main feature was a 
gradual elevation which produced a sandbar at the right-of-way 
line. The top of this sandbar was exposed at low tide on at 
least two days during the survey. No large holes or clay balls 
were observed by the diver or other personnel who covered the 
plot extensively on foot. 
-11-
Recordings made by the fathometer indicate a flat 
bottom (Appendix II, Transects Y and 1). 
Lease of Ballard Fish and Oyster Company 
Most of this lease is downriver of the bridge with 
a small part being upriver. The entire upriver portion was 
sampled; the downriver portion was sampled out to a distance 
of 1000 feet from the right-of-way (Figure 1). 
There appears to have been little if any change in 
the density of oysters here since 1976. The densities of live 
oysters were 41 and 49 bushels per acre respectively in 1976 
and 1977. Most of the oysters in 1977 were classed as small 
and only 31% were market size. No 1976 or 1977 set was observed 
(Table 2). Mortalities based on box counts calculated from 
Table 7 were 8% and 30% from 1976 and 1977, respectively. Densities 
of shell in 1976 and 1977 were, respectively, 73 and 252 bushels 
per acre in the sample area (Tables 7 and 8). 
A normal bottom was observed in almost all areas; 
that is, the bottom varied from firm sand to soft mud with large 
areas covered with single live oysters, clumps of oysters, 
shells, and clumps of mussels and Molgula. No large holes 
were seen. one block of concrete 8 x 4 x 2 inches was seen along 
the right-of-way. A few clay balls (7.5 cm in diameter) were 
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seen scattered over an otherwise normal bottom out to a distance 
I 
of about 150 feet from the right-of-way but, according to the 
diver, their density averaged 1/yard2 or less (Appendix I, 
Transects B, C. D-E, E, C', D', E', 1, 2, 4 and 5). 
Fathometer tracings (Appendix II, Transects B, D, 
E, C', D', E', 1 and 3) corroborated observations by the 
diver. That is, the bottom was flat with no large holes. 
We conclude that on this lease construction activities 
had caused no changes in the bottom type, or had not impacted 
adversely on oyster populations. The clay balls observed 
were too widely scattered to be of significance. 
Leases of W. D. Melzer 
There are two adjacent plots leased by Mr. Melzer 
(Figure l); portions of both leases out to the distance of 
1000 feet from the right-of-way were studied. 
Patent tong sampling revealed no oysters in 1977 
and a low density at one station in 1976 (Tables 9 and 10) 
on both plots. Estimated densities of shell on the offshore 
plot were 9 bushels per acre in 1976 and 11 bushels per 
acre in 1977. On the inshore plot estimated densities were 
4 and 1 bushels per acre, respectively, for 1976 and 1977. 
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i J The diver observed only a flat, hard sand bottom 
I' 
with no irregularities, in both years; he also reported that 
oysters and shell were very scarce (Appendix I, Transects 
R, S and X) . 
Tracings from the fathometer also showed a flat 
bottom (Appendix II, Transects R, s, T and X). 
VALUE OF OYSTERS AND SHELL ON LEASED BOTTOMS 
It was established by conversation with dealers 
that, at the present time, shells cost about 32¢ a bushel 
delivered to the site and placed on the bottom. The area 
surveyed at present is not restricted for shellfish. Oysters 
from unrestricted areas if they are fat and 3 inches or 
longer, may sell for as high as $8.50 per bushel; soup 
oysters (1 to 3 inches) may sell for $2.50 per bushel. Only 
from 22% to 31% of the oysters on the leased bottoms were 
market size, 3 inches or larger (Table 2); most would be 
classed as soups. However, oysters in the 2 to 3 inch range, 
if fat, may be shucked and sold as standards. Therefore, 
because of this reason, we have estimated their value at a 
maximum of $5.00 per bushel. 
using $5.00 per bushel for oysters, we may calculate 
the present market value of the oysters on the leases. It is 
recognized, however, that this is a maximal value since it 
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does not include harvest costs, etc. Also, it is not economi-
cally feasible to harvest all the oysters on a plot. With 
the preceding reservations, the value of the standing oyster 
crop is estimated as $3,145 on D. H. Lore's lease. On Ballard's 
lease the value of the standing crop is estimated at $20,335 
(Table 11). 
HARD CLAMS 
No hard clams were recovered in patent tong samples 
or observed by the diver in 1977 or 1976. 
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SUMMARY OF FINDINGS BASED ON FATHOMETER TRACES, 
DIVER SURVEYS AND PATENT TONG DATA 
Patent tong sampling indicated that on the Ballard 
Fish and Oyster Company lease oysters existed for tµe most part 
at fairly low densities. However, harvestable populations did 
exist on scattered portions. Densities in 1977 were slightly 
higher than in 1976. The lease of D. H. Lore and Sons, classi-
fied as moderately productive in 1976, had much·lower densities 
in 1977. This change in densities may have been the result of 
harvesting since mortalities based on box counts were much 
lower than the reduction in the observed densities of live oysters. 
The lease of Stoup was unproductive in 1972 and also in 1977. 
Melzer's two leases were unproductive in 1976 and in 1977. 
Diver observations confirmed studies made with patent 
tongs. That is, oyster density on Stoup's and Melzer's leases 
were very low in 1977. There was no evidence of bottom modifi-
cation as shown by the fathometer traces. 
On Lore's lease (as shown by fathometer traces and 
the diver's study) most of the bottom was normal for the area. 
There were widely scattered patches of oysters and shell on a 
flat bottom which varied from firm sand to soft mud. Patches of 
Molgula and mussels attached to shell material occurred on the 
bottom. 
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The diver's study and the fathometer traces indicated 
a shallow depression on Lore's lease along the right-of-way. 
This was about 1/5 acre in extent and occupied less than 1% 
of the entire lease. Small clay balls occurred at a density of 
about l/yard2 or less on about 3-1/2 acres next to the right-
of-way. According to the diver, however, these had not 
adversely influenced either the bottom type or the oyster pop-
ulation. This latter observation was supported by examination 
of the patent tong grabs. These showed no evidence of extensive 
mortality of oysters, silt cover, or mortality of attached fouling 
organisms. Also, none of the clay balls were seen in the tongs, 
meaning that they were too soft to survive the trip to the water's 
surface. 
On Ballard's bottom the diver's survey and fathometer 
transects indicated a flat, unmodified bottom. Large patches 
of live oysters were seen, as well as clumps of Molgula and 
mussels attached to shells and oysters. As was the case on 
Lore's grounds, small balls of clay were observed at a density 
of l/yard2 or less over about one acre close to the right-of-
way. No impact was noted on the bottom or on living oyster 
populations. 
In conclusion, the recent construction activities 
appear to have had no impact on most of the leased bottom surveyed 
and a minimal impact (the 1/5-acre depression) in one small 
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area. The origin of the clay balls could not be determined, 
but, whatever their source, they were too scattered and of such 
a size that they would have had no adverse impact on living 
oyster populations. Their density was too low to cause 
modification in bottom type. 
The origin of the shallow hole on Lore's lease was 
not determined,but it may have been the result of a boat having 






Oyster Ground Leases, Portions Surveyed and Number 
of Samples Taken, 1976 and 1977. 
VMRC Acreage Portion 
Lessee Plat No. of Lease* Surveyed* 
Ballard F. & o. Co. 1438 282 83 
Lore, D. H. & Sons 7899 37 37 
Stoup, .:r - G - 2136 4 4 
Melzer, W. D. 7898 122 31 
Melzer, W. D. 11080 60 15 
TOTALS 170 
1 Not surveyed in 1976; figures shown are for i972. 
* All of this acreage is outside the right-of-way. 
Number Samples 


















Methods of Calculating Average Density of 
Live Oysters and Shells. 
1. Each grab of the patent tongs used in 1977 covered 1.0 
square yard in area on the bottom. The tongs used in 
1976 covered 1.2 square yards. Two grabs were made at 
each station; therefore, the area of the bottom which 
was covered at each station was double the above figure. 
2. There are 4,840 square yards in an acre. 
3. The following size distribution and number per bushel 
were seen in samples in both years: 
D. H. Lore Ballard F. & o. 
1976 1977 1976 1977 
No. per bu. 224 300 264 370 
Market 21% 22% 12% 31% 
Small & 79% 78% 84% 69% 
Yearling 
4. The shell that we recovered counted on the average 16 
per liquid quart measure or 800 per bushel in both years. 
5. An example of how the estimated densities of oysters 
and shell were calculated is illustrated below: 
For Example, using sampling results from station 
c2 (Table 3), the calculations are as follow: 
10 oysters recovered at Sta. c2 
2.0 yd2 covered at sta. 
X 4,840 yd 2/acre 
300 oysters/bushel= 81 bushels/acre 
and 
3.56 quarts of shell at sta. c2 X 4,840 yd
2
/acre 
2.0 yd 2 covered at sta. 
50 quarts/bushel= 172 bushels/acre 
Table 3 
Numbers of Live Oysters, Shells and Boxes Found at 
Each Station (2 grabs) on a Plot of Oyster Planting 
Ground Adjacent to the James River Bridge and Leased 
by D. H. Lore & Sons. 
Area Covered by Live Oysters Boxes Shells 
Sampling (sq yds) (Numbers) (Numbers) 
Station 1976 1977 1976 1977 1976 1977 
al 2.4 2.0 8 0 0 
a2 2.4 2.0 0 1 0 
a3 2.4 2.0 0 4 0 
bl 2.4 2.0 0 3 0 
bl½ 2.4 1 0 
b2 2.4 2.0 0 4 0 
b3 2.4 2.0 31 0 1 
b3½ 2.4 2.0 4 0 0 
cl 2.4 2.0 1 l 0 
c2 2.4 2.0 0 10 0 
c3 2.4 2. 0 42 1 3 
c3½ 2. 4 2. 0 4 0 0 
dl 2.4 2.0 34 0 l 
dl½ 2.4 2 0 
el 2.4 2.0 l 3 0 
e2 2.4 2.0 13 3 0 
fl 2.4 2.0 0 3 0 
f2 2.4 2.0 6 0 0 
Totals 144 1 33 5: 
147 2 5.:: 
1 Only those 1976 stations that were done in 1977. 
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1.0 0.06 















0.0 4. 0 
29.8 1 25.80 
32.4 2 
'Table 4 
Estimated Density and Quantities of Live Oysters, 
Boxes and Shell at Each Station (2 grabs) on a Plot 
of Oyster Planting Ground Adjacent to the James River 
















































































































1 M = Mud; MS= Muddy sand (i.e. stiff consistency). 
2 Based on values not rounded off. 
3 Only those 1976 stations that were done in 1977. 




















Numbers of Live Oysters, Shells and Boxes at Each 
Station~ grabs) Found on a Plot of Oyster Planting 
Ground Adjacent to the James River Bridge and Leased 
by J. G. Stoup. 
Area Covered by Live Oysters 
Boxes Shells 
Samplin1 ( sq yds) 
(Numbers) (Numbers) (Q~arts) 
1972 1 1977 1972
1 1977 1972 1977 
Station 1972 1977 
Yl 2.4 2 0 0 
0 0 0 0 
Y2 2.4 2 0 1 
0 1 0.12 0 
Totals 0 1 
0 1 0.12 0 





Estimated Densities and Quantities of Live Oysters 
and Shell at Each Station (2 grabs) on a Plot of 
Oyster Planting Ground Adjacent to the James River 
Bridge and Leased by J. G. Stoup. 
Density of Density 
Live Oysters of Shell 
Sediment (bu/acre) (bu/acre) 
Station Typel 1972 2 1977 19722 1977 
Yl s 0 0 0 0 
Y2 s ) p 5 0 C) 
Average 0 4 2 0 
Estimated bushels 
on entire plot 0 16 8 0 
l S = Sand. 
2 This lease not sampled in 1976 because leaseholder denied 
permission then; 1972 data shown for comparison. 
-.,, 
! 
-~· ..... --.. ----------•-·-- . 
Table 7 
Numbers of Live Oysters, Shell and Boxes at Each 
Station (2 grabs) Found on a Portion of a Plot of 
Oyster Planting Ground Adjacent to the James River 
Bridqe and Leased by Ballard Fish and Oyster Company. 
Area Covered by Live Oysters Boxes Shells 
Sampling (Sq Yds) (Numbers) (Numbers) (Quarts) 
Station 1976 1977 1976 1977 1976 1977 1976 1977 
Bl 2.4 2.0 5 0 5 0 3.0 3.0 
Cl 2. 4 2.0 0 0 0 0 0.1 2.0 
C2 2.4 2.0 0 0 0 1 4.0 2.5 
C3 2.4 2.0 0 1 0 0 0.4 0. 5 
C4 2.4 2.0 19 72 0 29 1.0 21. 0 
Dl 2.4 2.0 0 0 0 0 0.5 0.5 
D2 2.4 2.0 1 0 0 0 0.8 2.0 
D3 2.4 2.0 56 1 1 0 8.0 8.06 
D3½ 2.4 1 1 6.0 
D4 2.4 2.0 8 21 0 12 3.0 16.0 
El 2.4 2.0 0 1 0 0 0.6 2.5 
E2 2.4 2.0 0 0 0 0 1.0 2.0 
E3 2.4 2.0 5 1 1 0 1.0 5.25 
E3½ 2.4 26 4 5.0 
E4 2.4 2.0 2 0 1 0 0.0 2.5 
Totals 96 1 97 gl 42 23.4 1 67.81 
123 2 13 2 34.4 2 
~ Only those 1976 stations that were done in 1~77. 
All 1976 stations in 1977 sample area. 








Estimated Densities and Quantities of Live Oysters 
and Shell at Each Station (2 grabs) on a Portion of 
a Plot of Oyster Planting Ground Adjacent to the 
James River Bridge and Leased by Ballard Fish and 
Oyster Company. 
Density of Density 
Live Oysters of Shell 
(bu/acre) (bu/acre) 
Sediment 1976 1977 1976 
Type 1 
SM 28 0 121 
MS 0 0 4 
MS 0 0 161 






C4 SM 105 471 40 1,016 
Dl SM 0 0 20 
D2 SM 6 0 32 
D3 SM 310 6 323 
D3½ MS 6 242 
D4 SM 44 137 121 
El MS 0 6 24 
E2 MS 0 0 40 
E3 MS 28 6 40 
E312 M 144 202 
E4 MS 11 0 0 
Average 2 41 3 49 73 3 
45 4 92 4 
Estimated bushels 3 4,067 3 3,4034 6,0594 
on area sampled 3,735 7,636 
1 SM= Soft mud; MS= Muddy sand; M = Mud. 
2 Based on values not rounded off. 
3 Only those 1976 stations that were done in 1977. 












Number of Live Oysters, Shell and Boxes at Each 
Station (2 grabs) Found on Portions of Two Plots 
of Oyster Planting Ground Adjacent to the James 
River Bridge and Leased by W. D. Melzer. 
Area Covered by Live Oysters Boxes Shells 
Sampling (Sq Yds) (Numbers) (Numbers) (Quarts) 
Station 1976 1977 1976 1977 1976 1977 1976 1977 
Inshore Plot: 
Xl 2.4 2. 0 0 0 0 0 0.2 0.0 
X2 2.4 2.0 0 0 0 0 0.0 0.06 
Totals 0 0 0 0 0.2 0.06 
Offshore Plot: 
Rl 2.4 2.0 0 0 0 0 0.2 0.50 
S½ 2.4 2.0 0 0 r, 6 0.4 0.06 \) 
Sl 2.4 2.0 4 0 0 0 0.3 0.12 
T½ 2.4 2.0 0 0 0 0 0.0 0.25 
Totals 4 0 0 0 0.9 0.93 
Table 10 
Estimated Densities and Quantities of Live Oysters 
and Shell Found At Each Stations (2 grabs) on Portions 
of Two Plots of Oyster Planting Ground Adjacent to 
























on area sanvled 186 
Inshore plot 
Xl s 0 
X2 s 0 
Average 2 0 
Estimated bushels 
on area sampled 0 
MS= Muddy sand; S = Sand. 
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Table 11 
Value of Shell and Oysters on Certain Leased Bottoms 
in the James River in 1977. 
Oysters Shell 
Quantity Value Quantity Value 
Lease (bu) ( $) (bu) ( $) 
D. H. Lore 629 3,145 2,886 924 
Ballard Fish & 
Oyster Co. 4,067 20,335 20,916 6,693 
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Figure 2 
Bushels of oysters/acre (top number) and bushels of 
shell/acre (bottom number) for areas sampled in the 
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Figure 3 
Bushels of oysters/acre (top number) and bushels of 
shell/acre (bottom number) for areas sampled in the 
James River - 1977. 
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Figure 5 
Transects covered by a diver in the James ~iver. 




Transect 1 (as shown on Figure 5) 26 & 27 July 1977 
Along the right-of-way line beginning at the inshore line 




0 I tO 75 I ! 
75 I tO 175 I ! 
1 7 5 I to 3 0 0 I ! 
3 0 0 I tO 3 3 0 I .! 
3 3 0 I tO 3 4 0 I ! 
3 4 0 I to 3 5 0 I ! 
3 5 0 I tO 3 6 5 I ! 
3 6 5 I to 4 0 5 I ! 
405' to 415': 
415' to 455': 
OBSERVATIONS 
Hard, rippled bottom; nothing on surface. 
Same as above. Bottom along this segment 
was slightly raised, forming a sand bar 
which was exposed at low tide on both 
days. 
Bottom smooth and flat. Only thing on 
the bottom was an oyster box covered with 
mussels. (Passed Stoup's offshore corner 
stake at 300'.) 
Areas of soft mud and areas of hard sand 
interspersed. Round things (2-3 cm in 
diameter) sticking out of the bottom; 
they were firmly rooted, in hard bottom, 
and felt soft - like old vegetation; 
some were branched. 
Mud bottom varying from shoulder deep 
(1 m) to elbow deep (½ m). 
Hard sand bottom. Nothing on surface. 
Soft mud about 10 cm deep for first part 
of segment, and hard sand for the rest. 
No animals. 
Hard, rippled bottom with 30 cm deep 
depressions. Nothing on surface. More 




Transect 1 (Contd.) 
455' to 4 7 5 I : 
475' to 495 I : 
495' to 505 I : 
505' to 510 I : 
510' to 520 I : 
520' to 545 I : 
545' to 550 I: 
550' to 645 I : 
6 4 5 I to 715 I : 
715 I tO 1035 I: 
10 3 5 I tO 12 5 0 I : 
12 5 0 I tO 13 4 0 I : 
13 4 0 I tO 14 7 5 I : 
Soft mud - ½ m to 10 cm deep, with hard 
sand underneath. 
Hard, rippled sand. One clump with 
mussels. 
2-3 cm mud over hard sand. 
Hard sand. 
4-10 cm mud over hard sand. 
Hard, rippled sand. 
3-4 cm mud. 
Hard sand. No oysters or shell. Large 
hunk of wood on the bottom at Lore's 
corner with metal pipe or rod sticking 
in it; wood was soft, and metal was 
rusty and corroded. (Passed Lore's 
inshore corner at 615' .) 
Steep drop-off; same type of bottom 
continued (i.e. hard, rippled sand). 
Shells. (Bottom must have inclined 
very slowly upward after the drop-off 
because: 1) the diver did not notice the 
rise; and 2) no silty mud covered the 
bottom, as it would have in an enclosed 
depression.) [See Transect 2: 2960' to 3070'.] 
(No taped record of this segment.) 
Many small balls of clay, some with 
shell pieces attached, on bottom. 
Erect piling-like obiect at 1145'; piece 
of wooden stake at 1250'. 
Shell and some live oysters. 
Fairly hard, rippled bottom. Two pieces of 
concrete.(Diver was several feet above 
right-of-way line onto Lore's lease 
at this point.) 
Transect 1 (Contd.) 
14 7 5 I to 15 5 0 I : 
15 5 0 I tO 16 8 0 I : 
1680 I to 2090 I! 
2090 I tO 2150 I: 
215 0 I tO 2 7 8 0 I : 
2780' to 2820': 
2820' to 2925': 
2925' to 3030': 
3030' to 3070': 
3070' to 3160 I : 
3160' to 3590': 
3590' to 3710 I: 
3 710 I to 3 7 4 5 I : 
3 7 4 5 I tO 3 8 6 5 I : 
Same type of bottom; elbow-deep mud in 
one place. 
Hard sand bottom. Depression approximately 
15 X 45 cm. One piece of concrete. Balls 
(i.e. ball-shaped conglomerates of sediments 
and shell) on top of surface. 
Clay balls and clumps (i.e. conglomerates 
of shell, mussels, and sea grapes) on 
surface. Three live oysters. 
(Passed Lore's offshore corner at 2090') 
Hard bottom. 4 live oysters. 
Solid, continuous layer of live oysters 
for 6' armspan of diver; diver couldn't 
penetrate layer with his fingers. A 
post at 2225' (the approximate location 
of Ballard's inshore corner). Some 
oysters 10-15 cm long; some oysters 
living under 3-4 cm silt. 
Less oysters, bottom softer. 
10 cm mud over shell. No oysters or 




Mud (10-30 cm) over shell. Occasional 
shell on surface. 
Very small band of oysters (~½ m X ~ 2 m). 
One piece of concrete ~20 X 10 X 5 or 7 cm 
thick. 
Continuous oysters. 
45 cm soft mud over shell. No oysters or 
shell on surface. 
Transect 1 (Contd.) 
Overall: Some depressions of 30 cm or more depth; 
numerous areas of mud over hard sand 
may have been depressions which had 
been filled in by the currents with soft 
mud. Three pieces of concrete. Other 
debris. Fathometer record corroborates 
diver's observations of shape of bottom 
(see Appendix II, Transect 1 a, b, c & d). 
--------------- -- ---·-- ---·------··--------··-·- - - --···· . ·- ---· -··--·· -- ·- ........ 
Transect 2 (as shown on Figure 5) 28 July 1977 
Parallel to the right-of-way line and approximately 50 feet 
upriver of it, beginning at the offshore line of Ballard's 
lease, and ending at the inshore line of Lore's lease. 
Segment of 
Transect* 
0' to 225' : 
2 2 5 I tO 3 7 5 I ! 
375' to 505' : 
505' to 740 I ! 
740' to 830 I ! 
830' to 8 80 I ! 
880' to 930 I ! 
930' to 1070 I ! 
1070' to 1160': 
1160' to 1345': 
13 4 5 I tO 14 3 5 I ! 
OBSERVATIONS 
Bottom was soft(½ m deep) mud at beginning. 
Very shortly bottom was covered with oysters 
in hard, solid layer; length of some estimated 
at 10-13 cm. Bottom flat. 
Bottom mud with occasional oyster. One 
very small patch of oysters~ 3-5/½ sq m. 
No oysters. Bottom mud with small mounds 
( ~ 5 cm high) in it. No clay balls. 
Occasional oysters on areas of soft mud 
and sand. 
Thick patch of oysters. 
Mud bottom; no oysters. 
Thick patch of oysters. 
Soft mud bottom with small (~5 cm high X 
~15 cm long) mounds with very gradual 
slopes; no oysters. 
Thick patch of shells and some live 
oysters. 
Mud bottom; occasional clumps (composed 
of one or more attached oysters and/or 
shell, covered with mussels, barnacles 
and sea grapes). 
Bottom rough, sandy, harder (diver inside 
R/W), 15 cm high mounds or bumps and live 
oysters on surface. 
_____ ...:_:__ __ ··-. __ ....... -- . ·----·--···_-·· -- -_•:-_ -
Transect 2 (Continued) 
14 3 5 I tO 2 Q 9 Q I : 
2 Q 9 Q I tO 2 2 4 0 I ; 
2 2 4 Q I tO 2 7 4 Q I : 
2740' to 2960': 
2960' to 3070': 
3070 I tO 3205 I ! 
Overall 
(Diver on Ballard's lease again) bottom 
bumpy as on previous segment, harder; 
oysters present in clumps; baseball and 
softball-sized clay balls were attached 
to the bottom (i.e., they did not move 
when touched). (Crossed onto Lore's 
lease approximately at 1760'.) 
Bumps almost continuous; few clay balls 
and Molgula clumps present. 
Diver thought bottom felt worked over. 
Bottom was irregular and rough due to 
close frequency (almost continuous) and 
size of clayey balls; balls varied from 
softball to baseball size, one as large 
as a basketball; most were smooth-surfaced; 
some had shell on their surfaces. 
Bottom gradually smoothed out and became 
harder. Bottom basically flat; up to this 
point there were no deep trenches or de-
pressions; roughness of the bottom due to 
clumps of oysters and/or sea grapes, and 
bumps 1/2" high of animal origin. 
A hole, sloping toward the right-of-way; 
bottom also sloped inshore; slope was 3 
feet in the distance of this segment. The 
side of the depression at the end of this 
segment was vertical and felt as though 
it had been cut, instead of bottom being 
pressed down. Some silting had occurred 
in the depression. (For this segment the 
diver was 10 to 50 feet outside the right-
of way on Lore's lease, according to the 
VMRC surveyor's stakes.) [See Transect 1: 
6 4 5 I tO 715 I ] 
Bottom hard sand with regular (i.e., un-
disturbed) sand ripples. 
No large holes observed except in the last 
245 feet of this transect. Fathometer 
record corroborates diver's observations 
(See Appendix II, Transect la, b, c and d). 
Transect 4 (as shown on Figure 5) 26 and 27 ~uly 1977 
Parallel to the right-of-way and approximately 150 feet upriver 
of it, beginning at the offshore line of Ballard's lease and 
ending at the inshore line of Stoup's lease. 
Segment of 
Transect 
0' to 110' : 
110' to 160': 
160' to 355': 
355' to 365 I : 
365' to 390 I! 
390' to 420 I ! 
420' to 425 I ! 
425' to 555: 
555' to 645 I ! 
645' to 705 I ! 
705' to 825 I·: 
825' to 945': 
945' to 1215': 
1215 I tO 13 3 5 I ! 
OBSERVATIONS 
Mud bottom. 
Continuous layer of oysters. 
Mud bottom with shells underneath the mud 
in some places. Some few shells on 
surface. Two patches of live oysters; one 
contained 6 oysters. 
Oysters present at a density of 3 to 6/½ 
square m. 
Heavy density of oysters. 
Mud, with shell underneath. 
Heavy density of oysters. 
Soft mud over shells. 
Heavy density of oysters on hard layer of 
shells. 
Oysters thinning until ther were none at 
the end of this segment. 
Mud over shell. Occasional live oyster 
and shell on surface. 
Oysters in a density of 8 to 10/6 feet 
arm space. 
Hard shelly bottom with some live oysters; 
6 to 12 live oysters/6 feet arm space in 
one place. Many boxes. 
Mud bottom. Some old shell on surface. 
Clay balls observed. Clumps of shell 
covered with mussels and sea grapes. 
Transect 4 (Continued) 
13 3 5 I tO 16 5 5 I ! 
16 5 5 I to 2 2 7 5 I ; 
2 2 7 5 I tO 2 3 3 5 I ! 
2335' to 2375 I! 
2375' to 2455': 
2455' to 3090 I ; 
3090' to 3120 I ! 
3120' to 3140 I ! 
3140' to 3390': 
3 3 9 0 I to 3 6 2 0 I ! 
3620 I to 3645 I ! 
Overall 
Flat sand bottom. Bumps (possibly 
worm burrows) distributed haphazardly. 
Clay balls, clumps. (Passed Ballard's 
inshore line at 1575' .) 
(Passed Lore's offshore line at 1655'.) 
Flat sand bottom. Bumps (possibly worm 
burrows), balls and clumps. Very few 
shell and oysters. 
Same as preceding segment, with fewer 
balls and some waves or ripples on the 
bottom. 
Continuous layer of oysters and shell. 
Flat sandy bottom. 
(Diver's observations not recorded.) 
(Passed Lore's inshore line at 3090'.) 
Hard, rippled sand bottom. 
2 to 3 cm soft mud. 
Hard rippled sand bottom. Clumps of 
mussels and sea grapes around shell. One 
live oyster. 
(Passed Stoup's offshore line at 3390'.) 
Hard, rippled sandy bottom. Two clumps. 
Hard sand bottom with small ripples. 
Elevation of bottom had increased very 
gradually to form a sandbar, the top 
of which was on this segment. 
No large holes observed. 
Transect 5 (as shown on Figure 5) 29 July 1977 
Parallel to the right-of-way and approximately 200 feet upriver 
of it, beginning at the offshore line of Ballard's lease and 
ending at the inshore line of Lore's lease. 
Segment of 
Transect 
0 I to 205 I : 
205' to 315 I : 
315' to 355 I : 
355' to 3 75 I : 
375' to 415 I : 
415' to 465 I : 
465' to 7 30 I : 
7 3 0 I tO 7 7 0 1 : 
7 7 0 I tO 8 2 0 I : 
8 2 0 I to 8 7 0 I : 
870 I tO 1280 I: 
OBSERVATIONS 
Soft mud bottom, basically flat. 
Nothing on surface besides scattered 
oysters and shell and low well-rounded 
mounds of sediment which appeared to 
be wave-induced. Some shells buried 
under~½ m of mud. Small patch of 
thick oysters at end of segment. 
Mud with occasional oyster. Flat bottom, 
½ m of mud overlying shell. 
Patch of thick oysters (i.e. oysters and 
shells were continuous). 
Mud 
Oysters on mud. 
Patch of thick oysters. 
Mud bottom, some clumps. Patch of 
oysters at end of segment; mud in between 
patches was 5-10 cm. 
Mud. 
Patch of oysters. 
Oysters thinning out. 
Continuous covering of oysters and 
shell on bottom; hard enough that diver 
couldn't penetrate layer with fingers; 
bottom basically flat - no depressions; 
live oysters covered with sea grapes, 
mussels and barnacles and stuck up 15 cm 
from bottom sometimes. 
Transect 5 (Continued) 
1280 I tO 1840 I! 
18 4 0 I tO 18 9 0 I ! 
1890' to 2250': 
2 2 5 0 I to 2 7 6 0 I : 
2 7 6 0 I tO 312 0 I : 
Overall: 
Mud bottom. (Ballard's inshore line 
at approximately 1800'.) 
Shell covered bottom. 
Bottom basically flat (no holes), but 
very bumpy; most of bumpiness due to 
small (5 cm or less high) mounds of sedi-
ment which were part of the bottom, 
some was due to baseball-sized clay 
balls which moved when touched, and the 
rest was due to clumps of oysters and/ 
or shell attached together. 
Mud bottom less bumpy; oysters near 
end c1 f segment. 
Hard sand bottom, rippled; some shells 
on surface. 
No large holes observed. 
! --
Transect B (as shown on Figure 5) 29 July 1977 
On Ballard's ground, downriver of the bridge; along a line 
parallel to the inshore li.ne of the plot, starting 100 yards 
inshore of the offshore line, and going out to a distance 
of 1000 feet from the right-of-way line. 
Segment of 
Transect* 
R/W line to 175': 
175' to 190 I : 
190' to 280 I : 
280' to 455 I : 
455' to 630 I : 
630' to 750 I : 
750' to 890 I : 
890' to 94 5 I : 
945' to 1000': 
Overall: 
OBSERVATIONS 
Bottom soft mud, flat, rippled; shells 
buried about 50 cm under. Nothing 
on surface. 
Thick continuous layer of oysters and 
shell. 
Soft mud; occasional oyster or shell. 
Almost continuous layer of oysters and 
shells. 
Soft mud; very little on surface. 
Almost continuous oysters and shells. 
Mud. 
Patch of oysters and shells. 
Mud. 
No large holes observed. 
* Starting at the right-of-way line and going away from it. 
Transect C (as shown on Figure 5) 29 July 1977 
On Ballard's ground, downriver; along a line parallel to the 
inshore line of the plot, starting 200 yards inshore of the 
offshore line, and going out to a distance of 1000 feet from 
the right-of-way line. 
Segment of 
Transect* 
R/W line to 30' : 
30 I tO 37 5 I : 
3 7 5 I tO 4 5 0 I : 
4 5 0 I tO 4 7 5 1 : 
4 7 5 I tO 615 I : 
615 I tO 645 1 : 
6 4 5 I tO 6 7 5 I : 
6 7 5 I tO 7 0 5 I : 
7 0 5 I tO 8 9 5 I : 
895' to 1000': 
OBSERVATIONS 
Dense population of oysters. 
Mud, with some oysters scattered on top. 
Mud was soft and gooey; diver sank half 
of his forearm in it. Midway in this 
segment was a dense patch of oysters, 
perhaps one meter X at least two meters. 
Dense population of oysters, 7-12 cm in 
le.ngth. 
Soft mud; flat bottom. 






Mud; flat and undisturbed; scattered 
oysters. 
* Starting at the right-of-way line and going away from it. 
-- - ----------------- ---- -- ------ -- - ------
Transect C' (as shown on Figure 5) 27 July 1977 
On Ballard's ground, upriver of the bridge; along a line 
parallel to the offshore line of the plot, starting 300 
feet inshore of it and going out to a distance of 500 feet 
away from the right-of-way. 
Segment of 
Transect* 
R/W line to 170': 
170' to 255': 
255' to 340': 
3 4 0 I to 3 8 5 I ! 
3 8 5 I tO 4 7 0 I ! 
4 7 0 I to 5 0 0 I ! 
Overall: 
OBSERVATIONS 
Soft mud bottom with some shell under-
neath; diver could put hand ~20 cm 
into the bottom. Nothing on surface. 
3 clumps with 4-6 live oysters each. 
A few oysters on surface. 
3-5 oysters/6' armspan. 
1-3 oysters/6' armspan; oysters became 
thinner until there were none at the 
end of this segment. 
Oyster density 2-4 clumps/armspan and 
increasing. 
No large holes observed; fathometer . 
records corroborate diver's observations 
(see Appendix II, Transect C'). 
* Starting at the right-of-way and going away from it. 
Transect D' (as shown on Figure 5) 27 July 1977 
On Ballard's ground, upriver of the bridge; along a line 
Parallel to the inshore line of the plot, starting midway 
between the inshore and the offshore lines and going from 
the right-of-way to the upper line of the plot. 
Segment of 
Transect* 
R/W line to 20' : 
20' to 230': 
2 3 0 I tO 2 8 5 I : 
2 8 5 I tO 4 5 5 I : 
4 5 5 I to 5 6 0 I : 
5 6 0 I to 6 4 5 I : 
6 4 5 I to 13 5 0 I : 
Overall: 
OBSERVATIONS 
Continuous layer of oysters. 
Mud bottom; 1-2 oysters/6' armspan. 
4-5 oysters/armspan. 
Continuous layer of oysters. 
Soft bottom; only a few oysters on 
surface. 
Continuous oysters. 
Soft bottom with shells underneath; 
only a few clumps on surface. Clumps 
contained 2-3 live oysters each. 
No large holes observed; fathometer 
record corroborates diver's observations 
(see Appendix II, Transect D'a & D'b. 
* Starting at the right-of-way and going away from it. 
.. ~ 
Transect D-E (as shown on Figure 5) 28 July 1977 
On Ballard's ground, downriver of the bridge; along a line 
parallel to the inshore line of the plot and 175 yards off-
shore of it, and going out to a distance of 1000 feet. 
Segment of 
Transect* 
R/W line to 820': 
820 I tO 950 I ! 
950 I tO 1000 I: 
Overall: 
OBSERVATIONS 
Bottom continuously covered with oysters; 
oysters were so thick that diver could 
not penetrate the layer with his hand. 
Everyone which the diver picked up was 
alive; oysters were 2-12 cm long. 10 cm 
diameter patches of mud occurred 
infrequently in layer of oysters. 
Patches of mud more frequent, but oysters 
still thick and hard. 
More mud, less oysters; diver could 
work fingers a few cm into bottom in 
patches of oysters. 
No large holes observed. 
* Starting on the right-of-way line and going away from it . 
- ii... 
Transect E (as shown on Figure 5) 28 July 1977 
On Ballard's ground, downriver; along a line parallel to 
the inshore line of the plot and 175 yards offshore of it, 




R/W to 520': 
5 2 0 I tO 8 3 0 I : 
830' to 1000': 
Overall: 
OBSERVATIONS 
(The tape-recorded observations of 
the diver for this segment are missing.) 
Bottom flat except for bumps in it and 
clumps on it. (Bumps were approximately 
5 X 15 cm mounds of sediment and were 
part of the bottom. Clumps were composed 
of one or more live oysters and/or shell 
attached together and covered with mussels, 
barnacles and sea grapes.) Clumps occurred 
about 1-3/½ sq meter; clumps were approx-
imately softball size. 
Bottom same; oysters denser (3-4/½ square 
meter). 
No large holes observed; fathometer 
record corroborates diver's observations 
about shape of bottom (See Appendix II, 
Transect E). 
* Starting at the right-of-way line and going away from it. 
I 
, I 
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Transect E' (as shown on Figure 5) 27 July 1977 
On Ballard's ground, upriver of the bridge; along a line 
parallel to the inshore line of the plot and 300 feet 




R/W line to 230': 
2 3 0 I to 2 7 0 I : 
2 7 0 I tO 5 0 0 I : 
Overall: 
OBSERVATIONS 
Bottom covered with live oysters and 
shell; so thick that diver could not 
penetrate the layer with his hand. 
Oysters thinning. 
Flat mud bottom with shells underneath. 
A couple of clumps containing 3-6 live 
oysters each and occasional live oysters 
and shells on surface. 
No large holes observed, fathometer 
record corroborates diver's observations 
(see Appendix II, T~ansect E'). 
* Starting at the right-of-way and going away from it. 
-~--~--~-----~ ...... , 
Transect P (as shown on Figure 5) 27 July 1977 
On Lore's ground; along a line parallel to the inshore line 
of the plot, 1000 yards inside the offshore line at the start, 
and going out to a distance of 500 feet from the right-of-way. 
Segment of 
Transect* 
R/W line to 230': 
230' to 410': 
41 0 I tO 5 0 Q I : 
Overall 
OBSERVATIONS 
The bottom was firm; one live oyster seen 
at start of segment. The bottom was 
rough like it had been worked with tongs. 
Small clay balls seen which ranged from 
baseball to softball size. Clumps of 
shell aggregated with sea grapes or sea 
grapes alone were seen. 
Firm bottom. Bottom covered with clay 
balls and clumps at beginning of segment; 
balls were the size of tennis balls and 
had shells mixed in with substrate. 11 
live oysters. 
Mud bottom. Clumps of large oysters laying 
on surface or partly buried; a typical one 
contained 4 or 5 live oysters about 6 cm 
long. · 
No large holes observed; fathometer record 
corroborates diver's observations that 
bottom was flat (see Appendix II, Transect P). 




Transect P-Q (as shown on Figure 5) 27 July 1977 
On Lore's ground; along an angled line generally parallel 
to the inshore line of the plot, starting on the right-of-way 
line midway between the inshore and the offshore lines of 
the plot, and going to the up-river line of the lease. 
Segment of 
Transect* 
R/W line to 125': 
12 5 I tO 3 0 0 I : 
300 I tO 525 I : 
525' to 725': 
7 2 5 I tO 8 0 0 I : 
800' to 995': 
9 9 5 I to 114 0 I : 
1140 I tO 1385 I: 
Overall: 
OBSERVATIONS 
Bottom covered with clumps and balls. 
lumps were loose attachments of sea 
grapes around shell or shell fragments. 
Balls were composed of clay substrate. 
Bottom firm, 2 to 3 clumps (sea grapes and/or 
oysters) in an arm span; density continuous. 
Clumps and low mounds that felt like 
sand ripples; no clay balls. Very scattered 
small patches of live oysters (ex. 
8/patch); oysters 6-12 cm long. 
Scattered oysters and shell; 38 live 
oysters; 17 shells. 
Mud bottom; diver penetrated about 10 
cm with his hand, 37 live oysters; 3 
shells. 
Bottom same. 9-12 live oysters/½ sq m. 
6 oysters/½ sq m; oysters evenly 
distributed. 
Three small, dense patches of oysters; 
patches 1 to 7 meters wide and more 
than 2 meters wide. 
No large holes observed; fathometer 
record corroborates diver's observations 
that bottom was flat (See Appendix II, 
Transect P-Q). 
* Starting at the right-of-way line and going away from it. 
Transect Q (as shown on Figure 5) 27 July 1977 
On Lore's ground; parallel to the inshore line of the plot 
and 100 yards offshore of it, beginning at the right-of-way 
line and going 500 feet upriver of it. 
Segment of 
Transect* 
R/W line to 2 0 I : 
20' to 8 0 I ! 
80' to 17 5 I : 
175' to 230 I ! 
230' to 325 I! 
325' to 385 I : 
3 8 5 I tO 5 0 0 I ! 
Overall: 
OBSERVATIONS 
Bottom covered with sea-grape clumps. 
Patch of oysters at end of segment. 
Firm sand bottom; mud (~10 cm) over sand at 77'. 
7 live oysters; most 6-8 cm long. 
Firm bottom; oysters evenly scattered, 
~1-3/6' armspan. 
34 live oysters. 
Firm bottom; i.e. diver could penetrate 
bottom only 5 cm with his fingers. 4-8 
oysters in 6' armspan. 
Oysters on bottom ranging in density 
from heavy (i.e. probably several dozen 
per½ square meter) to 6/½ sq. m. 
No large holes observed a 10 cm deep depres-
sion (filled in with current deposited mud) 
was found at 77'. Fathometer record corro-
borates diver's observations that bottom 
was basically flat (see Appendix II, Tran-
sect Q) • 
* Starting at the right-of-way line and going away from it. 
Transect R (as shown on Figure 5) 28 July 1977 
On Melzer's ground, along a line parallel to the offshore 
line of the plot and 255 feet inshore of it, going out to 
a distance of 1000 feet from the right-of-way. 
Segment of 
Transect* OBSERVATIONS 
R/W line to 1000': Bottom fairly hard with soft mud covering 
it; bottom covered with blumps almost 
continuously - bumps were mounds of 
sediment and were no higher than 4 cm; 
bumps more flattened on latter part of 
transect. Two live oysters. 
Overall: No large holes observed; bumps were 
made by burrowing organisms; fathometer 
record corroborates diver's observations 
about shape of bottom (see Appendix II, 
Transect R). 
* Starting at the right-of-way line and going away from it. 
Transect S (as shown on Figure 5) 28 July 1977 
On Melzer's ground, along a line parallel to the offshore 
line of the plot, starting midway between the offshore line 
and the inshore line, and going out to a distance of 1000 
feet from the right-of-way. 
Segment of 
Transect* OBSERVATIONS 
R/W line to 1000' : Bottom rippled by waves and fairly firm 
(diver could bury his fingers N 4 cm); 
many small ( 2-4 cm high) mounds hap-
hazardly distributed; only occasional 
live oysters and shells; bottom flat 
otherwise. Several live oysters scattered. 
Overall: No large holes observed; bumps were made 
by burrowing organisms and shaped by 
currents; fathometer record corroborates 
diver's observations about shape of bottom 
(see Appendix II, Transect S). 
* Starting at right-of-way and going away from it. 
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Transect X (as shown on Figure 5) 28 July 1977 
On Melzer's ground, along a line parallel to the offshore 
line of the plot, starting midway between the offshore and 
inshore lines of the plot, and going out to a distance of 
1000 feet from the right-of-way. 
Segment of 
Transect* OBSERVATIONS 
R/W line to 1000': Bottom hard sand, rippled by waves; 
otherwise, bottom was perfectly flat; 
no oysters or shell. 
Overall: No large holes observed; fathometer 
record corroborates diver's observations 
of bottom (see Appendix II, Transect X). 
* Starting at the right-of-way and going away from it. 
Transect Y (as shown on Figure 5) 26 July 1977 
On Stoup's ground; along a line midway between the inshore 
and offshore lines of the plot and going out from the right-
of-way line to the upriver line of the plot. 
Segment of 
Transect* OBSERVATIONS 
R/W line to 110': on a sand bar, the top of which was 
exposed at low tide; hard, rippled bottom. 
110' to 290': Flat, firm, rippled sand bottom. Several 
clumps of mussels, the size of softballs 
or smaller. One live oyster, ~6 cm long, 
at the very end of this segment. 
290' to 600': Flat, rippled sand bottom; ripples were, 
at one point, Nl-2 cm high X 3-4 cm long. 
Softball-sized and smaller clumps of 
mussels. Two oyster boxes. 
600' to 750': Flat, hard (diver could penetrate bottom 
2 cm with fingers), rippled sand bottom. 
Mussel-covered shells. Ten live oysters. 
Overall: No large holes observed; fathometer 
corroborates diver's observations that 
bottom was flat (see Appendix II, 
Transect Y) . 
* Starting at the right-of-way and going away from it. 
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Transect Y' (as shown on Figure 5) 26 July 1977 
On Stoup's ground, along an angled line on the inshore half 
of the lease; the first part of the line is parallel to and 
about 75 feet offshore of the inshore line of the plot; 
then the line runs diagonally across the plot, the line 
starts 150 feet upriver of the right-of-way. 
Segment of 
Transect* 
150 I tO 34 0 I : 
340 I tO 425 I: 
4 2 5 I tO 7 5 0 I : 
Overall: 
OBSERVATIONS 
Hard, flat, rippled bottom with no 
unevenness or depressions. Three 
clumps of mussels. 
Bottom same. One live oyster ~6 cm 
long. Three clumps of mussels. 
(This segment lies diagonally across 
the upper end of this plot.) Bottom 
flat, hard, rippled sand for entire 
segment. 12-14 mussel clumps. No 
oysters. 
No large holes observed. 
* Measuring from the right-of-way. 
Transect Y" (as shown on Figure 5) 26 July 1977 
On Stoup's ground, along a line roughly parallel to the 
offshore line of the plot and 75 to 40 feet inshore of the 




R/W line to 135': 
135' to 180': 
180' to 235': 
235' to 325': 
3 2 5 I to 6 7 5 I : 
Overall: 
OBSERVATIONS 
Bottom hard, rippled sand. Two clumps 
of mussels. 
Bottom softer and uneven; looked disturbed 
to diver. 
Bottom flat. Six clumps - one contained 
a live oyster ~6 cm long. 
Bottom flat. Gradually becoming deeper. 
Flat, hard sand. 10-12 small clumps 
of mussels (mostly) around empty oyster 
shell ranged in size from poolball to 
baseball size. 
Bottom was flat with the exception of 
one area between 135 and 180 feet from 
the right-of-way. 
* Starting at the right-of-way and going away from it. 
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Fathometer tracing of the bottom along Transect Y 
(see Figure 4), which is on ground leased by J. G. 






-----· ____ c,;) (_·-___ ~-~=----
;:r·~•",1- "'',"" ·=-~~ r 










Fathometer tracing of the bottom along Transect Q 
(see Figure 4), which is on ground leased by D. H. 
Lore & Sons; made 8/4/77. 
Lore & Sons 
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Fathometer tracing of the bottom along Transect P-Q 
(see Figure 4), which is on ground leased by D. H. 
Lore & Sons; made 8/4/77. 
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Fathometer tracing of bottom along Transect P 
Figure 4), which is on ground leased by D. H. 
& Sons; made 8/4/77. 
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Fathometer tracing of the bottom along Transect E' (see Figure 4 ) , which 
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Fathometer tracing of the bottom along Transect D'a 
( see Figure 4 ) , which is on ground . leased by Ballard 
Fish & Oyster Co.; made 8/2/77. 
Ballard 
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Fathometer tracing of the bottom along Transect D'b 
(see Figure 4 ) 1 which is on ground leased by Ballard 
Fish & Oyster Co.; made 8/2/77. 
Ballard 
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Fathometer tracing of the bottom along Transect C' (see Figure 4 )~ which 
is on ground leased by Ballard Fish & Oyster Co.; made 8/2/77. 
Ballard 
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Fathorneter tracing of the bottom along Transect la, which is a portion 
of the Right-of-Way line on the upriver side of the James River Bridge; 
made 8/2/77. 
Right-of-Way 
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Fathometer tracing of the bottom along Transect lb, which is a portion 
of the Right-of-Way line on the upriver side of the James River Bridge; 
made 8/2/77. 
Right-of-Way 
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Fathometer tracing of the bottom along Transect le, which is a portion 
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Fathometer tracing of the bottom along Transect ld, which is a portion 
of the Right-of-Way line on the upriver side of the James River Bridge; 
made 8/2/77. · 
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Fathometer tracing of the bottom along Transect 3a(see Figure 4); which 
is approximately 75 feet upriver of and parallel to the Right-of-Way 
line on the upriver side of the James River Bridge; made 8/4/77. 
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Fathometer tracing of the bottom along Transect 3b 
(see Figure 4), which is approximately 75 feet upriver 
of and parallel to the Right-of-Way line on the upriver 
side of the James River Bridge; made 8/4/77. 
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Fathometer tracing of the bottom along Transect B 
is on ground leased by Ballard Fish & Oyster Co.; 
Ballard 
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Fathometer tracing of the bottom along Transect D 
(see Figure 4), which is on ground leased by Ballard 
Fish & Oyster Co.; made 8/3/77. 
Ballard 
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Fathometer tracing of the bottom along Transect E (see Figure 4), 
which is on ground leased by Ballard Fish & Oyster Co.; made 
8/3/77. 
Ballard 
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Fathometer tracing of 
(see Figure 4), which 
Melzer; made 8/3/77. 
the bottom along Transect R 
is on ground leased by W. D. 
Melzer 
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Fathometer tracing of the bottom along Transect S (see Figure 4), 
which is on ground leased by W. D. Melzer; made 8/3/77. 
Melzer 
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Fathometer tracing of the bottom along Transect T 
(see Figure 4), which is on ground leased by W. D. 
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Fathometer tracing of 
(see Figure 4), which 




the bottom along Transect X 
is ground leased by W. D. 
Melzer 
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